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d ≥ 2
d








W(k, b, x1, . . . , xd−1, t) k b





¬ ∧ ∨ →
↔ ∃ ∀
+ ·
AxFd 〈Q ,+, ·〉
• 〈Q ,+, ·〉
• ≤ x ≤ y
d
⇐⇒ ∃z x + z2 = y
Q
• ∀x ∃y x = y2 ∨ −x = y2
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= 〈x1 − y1, . . . , xn − yn〉.
x¯s
d
= 〈x1, . . . , xd−1〉 xt
d
= xd
x¯ = 〈x1, . . . , xd〉 ∈ Q
d
AxPh
∀m ∃cm ∀x¯y¯ IOb(m) →(
∃p Ph(p) ∧W(m, p, x¯) ∧W(m, p, y¯)
)
↔ |y¯s − x¯s| = cm · |yt − xt|.
AxPh
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AxPh





= {b : W(m, b, x¯)}.
AxEv
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′) ∧ evm(y¯) = evk(y¯














2010-4.indd   211 2011.01.21.   13:06:44
212 FOUNDATIONS OF SCIENCE
SpecRel  ∀mkx¯y¯ IOb(m) ∧ IOb(k)




⇐⇒ evm(x¯) = evk(y¯).
SpecRel
(yt − xt)
2 − |y¯s − x¯s|
2 d
y¯, x¯






∀mkb1 . . . bnx¯ IOb(m) ∧ IOb(k) ∧W(m, b1, x¯) ∧ . . . ∧W(m, bn, x¯)
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AxMeetn+1 Q = {0, 1, . . . , n} B = {bi : i ≤ n}
b0 〈0, . . . , 0〉
W(b0, bi, x¯) x¯ = 〈0, . . . , 0〉
k = 0 bk bi 〈i, . . . , i〉
i ≤ n W(bk, bi, x¯) x¯ = 〈j, . . . , j〉 i = j
n AxMeetn
n + 1





{b1, b2, . . .} AxEv 
Ax(c = 0)
∀mpx¯y¯ IOb(m)∧Ph(p)∧W(m, p, x¯)∧W(m, p, y¯)∧xt = yt → x¯s = y¯s.
AxMeet3,AxFd,AxPh,Ax(c = 0)  AxEv
AxMeet2,AxFd,AxPh,Ax(c = 0)  AxEv
Meetω,AxFd,AxPh  AxEv
AxFd
Qd c c = 0
c = 0
AxFd AxPh
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m
cm







′) x¯′ y¯ = 〈x1 + cm, x2, . . . , xd−1, xt + 1〉
z¯ = 〈x1 − cm, x2, . . . , xd−1, xt + 1〉 w¯ = 〈x1, . . . , xd−1, xt + 2〉
AxPh p1 p2 p3 p1, p2 ∈ evm(x¯)
p2, p3 ∈ evm(y¯) p1 ∈ evm(z¯) p3 ∈ evm(w¯) m
cm p1 p2 x¯
p1 p3
AxMeet3 AxMeet2 k








′′) p′ ∈ evk(x¯
′′) p′′ ∈ evk(x¯
′) k
p′ p′′ AxMeet3 m {p1, p2, p
′}
{p1, p2, p
′′} m x¯ x¯
m p1 p2 m
p′ p′′ x¯ AxMeet3 k p
′ p′′
k x¯′ k p1 p2
b W(m, b, x¯) AxMeet3 k
p1 p2 b x¯
′ p1 p2
x¯′ b evm(x¯) ⊆ evk(x¯
′)
evk(x¯




B = {m,k} ∪ {bi : i ∈ ω} ∪ {p : p } m k
1 m k
p x¯ x¯ ∈ p m bi
x¯ xt = 0 k b0, . . . , bn, . . . bi x¯ xt = i
x¯ {y¯ ∈ Qd : yt = i}
AxFd AxPh Ax(c = 0)
m
d = 2
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{bi : i ∈ ω} m
AxEv
B = {m,k} ∪ {bi : i ∈ ω} ∪ {p : p }
AxFd AxPh c = 0
m k n
Meetω m
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− m k k
∀m,k ∈ Ob W(m,k, x¯) → ∃y¯ evm(x¯) = evk(y¯).
AxSf
−
∀m ∈ Ob ∀x¯ W(m,m, x¯) → x1 = x2 = x3 = 0
∀x¯y¯ W(m,m, y¯) ∧W(m,m, x¯) → ∀t xt < t < yt →W(m,m, 0, 0, 0, t).
SpecRel
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e1 e2






m,k ∈ evm(x¯) = evk(x¯
















encm(x¯, y¯) = {evm(z¯) : W(m,m, z¯) ∧ xt ≤ zt ≤ yt}
AccRel  TwP
AccRel − AxDf  TwP
AccRel − Cont  TwP
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ϕ GenRel GenRel  ϕ ϕ
SpecRel
SpecRel
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